Effect of GM2 activator protein on the enzymatic hydrolysis of phospholipids and sphingomyelin.
GM2 activator protein (GM2AP) is a specific protein cofactor that stimulates the enzymatic hydrolysis of the GalNAc from GM2, a sialic acid containing glycosphingolipid, both in vitro and in lysosomes. While phospholipids together with glycosphingolipids are important membrane constituents, little is known about the possible effect of GM2AP on the hydrolysis of phospholipids. Several recent reports suggest that GM2AP might have functions other than stimulating the conversion of GM2 into GM3 by beta-hexosaminidase A, such as inhibiting the activity of platelet activating factor and enhancing the degradation of phosphatidylcholine by phospholipase D (PLD). We therefore examined the effect of GM2AP on the in vitro hydrolyses of a number of phospholipids and sphingomyelin by microbial (Streptomyces chromofuscus) and plant (cabbage) PLD. GM2AP, at the concentration as low as 1.08 microM (1 microg/50 microl) was found to inhibit about 70% of the hydrolyses of phosphatidylcholine, phosphatidylethanolamine, and phosphatidylinositol by PLD, whereas the same concentration of GM2AP only inhibited about 20-25% of the hydrolysis of sphingomyelin by sphingomyelinase and had no effect on the hydrolysis of sphingosylphosphorylcholine by PLD. Thus, GM2AP exerts strong and broad inhibitory effects on the hydrolysis of phospholipids carried out by plant and microbial PLDs. High ammonium sulfate concentration (1.6 M or 21.1%) masks this inhibitory effect, possibly due to the alteration of the ionic property of GM2AP.